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Integrating Genetic and Clinical Information for Treatment Decision-Making in Women With Breast Cancer
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Background: It is critical to know how to use genomic information to help physicians and patients make
informed treatment decisions. For women with breast cancer who are BRCA positive, we have developed a
clinical decision making tool that integrates genetic and clinical information and provides the clinician and patient
with the patient’s individual risk of contralateral breast cancer (a second primary tumor) and of disease-specific
survival.

Methods: The data set was a multi-institutional collaboration of 1,139 women with breast cancer who were
BRCA positive. Women were included if they were less than 66 years of age, were diagnosed with Stage I or
Stage II breast cancer, and were either BRCA1 or BRCA2 positive. 647 women were alive and 492 were
deceased. SAS (Cary, NC) was used to construct proportional hazards models for risk of contralateral breast
cancer and of disease-specific survival. The area under the receiver operating characteristic (ROC) was used to
assess model accuracy. Visual Basic (Microsoft Corp., Redmond, WA) was used to construct a visual interface
for data entry and for the underlying algorithm. ACCESS (Microsoft, Redmond, WA) was used for the data base.

Results: We created an algorithm that integrates the patient’s clinical and genetic information and provides as its
output the patient’s individual probability of contralateral breast cancer and death due to breast cancer (shown
below). The model inputs are age at diagnosis, BRCA1 or BRCA2, ER and PR status, lymph node involvement,
tumor size, and type of primary surgery. The outputs are the relative risk, five-year and ten-year probability of
contralateral breast cancer and of disease-specific survival for tamoxifen, chemotherapy, prophylactic
mastectomy, and prophylactic oophorectomy.
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Conclusion: This tool is being used to help patients make informed treatment decisions. It is a model of how to
integrate genetic information into the practice of medicine.
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